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Inorganic Chemistry. 

Some Properties of Hydrogen Desorbed from Platinum 
and Palladium. PAUL ANDERSON (T., 1922, 121, 1153-1161). 
The Radius of Hydrogen Atoms in Crystals. G. ARIINOFF 

(Geol. For. Forh., 1921, 43, 389--396).-1t is calculated that the 
radius of the hydrogen atom in magnesium hydroxide and man- 
ganese hydroxide, the elementary parallelepipeds of which are 
hexagonal, is, respectively, 1.15 and 1-01 A.U., whilst in ice the 
radius is 1-12 A.U. It is shown that the structure R'I(OH), may 
be regarded as ice, H,OOH,, of which one H, group has been 
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INORGANIC CHEMISTRY. ii. 497 

replaced by a bivalent metal ion, R'I. This explains wvhy the 

group OH of ice has practically the same dimensions in these 
hydroxides. The relatively high value calculated for the radius 
of the hydrogen atom is considered to be in keeping with the 
relation of hydrogen to the alkali metals. 

E. B. 
LUDLAM (Proc. Camb. Phil. Xoc., 1922, 21, 45--51).-(Sir) J. J. 
Thomson has suggested (Proc. Roy. Soc., 1021, [A] ,  99, 87) a 
method of separation of isotopes based on the number of impacts 
per second of the molecules of a gas on a liquid surface. The 
number of impacts will be in inverse ratio to the square root of the 
mass. If on striking the surface the molecules are removed by 
solution or chemical action, the composition of the residual gas 
should steadily alter. Hydrochloric acid at a pressure of a few 
centimetres of mercury was passed over (a)  a water surface, and 
( b )  ammonia gas, and a smaU fraction allowed to remain uncom- 
bined. No change in the molecular weight was observed after 
either process. The failure to obtain a separation indicates that 
the determining factor in the recombination of ammonia with 
hydrochloric acid is not mere collision. 

EMIL KOHLWEILER 
(2. physikal. Chem., 1922, 101, 218--234).-Iodine has been sub- 
jected to  a careful fractional diffusion, and the combining weight 
of the original material as well as that of the various fractions 
has been determined by conversion of the iodine into iodide and 
precipitation as silver iodide. Seventeen determinations with 
ordinary pure iodine gave a mean value of 126.93, the extreme 
values being 126.92+0.073% and 126-92-0.079~0. Seven deter- 
minations with the first fraction of the diffusion gave the value 
126.07, which differs by 0.67% from the accepted value for iodine, 
whilst fourteen determinations with the end fraction gave 127-18, 
with a divergence of 0.21y0 from the usual value. These results 
indicate that, in addition to  the isotope of combining weight 127 
indicated by Aston, there are a t  least two others, one lighter and 
the other heavier than Aston's isotope. It is shown that Aston's 
results and the present results are not necessarily opposed to one 
another, for the sensitiveness of Aston's measurement is of the 

HO 

CHEMICAL ABSTR-4CTS. 

An Attempt to Separate the Isotopes of Chlorine. 

W. E. G. 

Fractional Diffusion of Iodine Vapour. 

order 50/,, whilst that of the present work is much sharper. 
J. F. S. 

Revision of the Density of Oxygen Gas. E. MOLES and 
F. GONZALEZ (Anal. F k  Quim., 1922, 20, 72-80; cf. A., 1921, ii, 
546).-Measurements were made on oxygen prepared in different 
ways as described in the former paper. The arithmetical mean of 
forty-five determinations gave the value 1-4892-&0-00007 as the 
weight of a litre of oxygen a t  0" and 760 mm. This value is 
identical with the mean of two hundred and thirteen previous 
determinations by other workers. The corresponding value 
calculated for latitude 45" is 1.42897. G. W. R. 
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Researches on Sulphuryl Chloride. 11. A New Chlorinat- 
ing Agent : Preparation of Polychloro-derivatives of Benzene. 
OSWALD SILBERRAD (T., 1922,121, 1015-1022). 

The " Dynamic " Allotropy of Tellurium. A. DAMIENS 
(Compt. rend., 1922, 174, 1344--1346).-Density determinations 
made on tellurium carefully purified by distillation in hydrogen 
and Bhen in a vacuum, the material being subsequent'ly crystallised 
either by vaporisation or by slow cooling of the molten matorial, 
do not confirm the views of Cohen and Kroner (A., 1913, ii, 315) 
as to  the dynamic allotropy of tellurium. Tellurium obtained by 
vaporisation has d 6.310, and is not changed by long heating a t  
various temperatures. Specimens prepared in other ways show a 
slightly lower density, as, owing to  the manner of preparation, 
they are slightly porous. Amorphous tellurium has d 5.85-5.87 ; 
on heating, it is transformed into crystalline tellurium with develop- 
ment of heat and its density rises. 

The Reactivity of Ammonia. EDWARD CHARLES CYRIL 
BALY and HERBERT MAXWELL DUNCAN (T., 1922, 121, 1008- 
1014). 

Polymorphism of Arsenic. PORPHYRY NICOLAEVITCH 

Flocculation of Colloidal Arsenic Sulphide. Influence of 
the Concentration of the Colloid, Shaking, and Temperature. 
A. BOUTARIC and M. VUILLAUME (Compt. rend., 1922, 174, 1351- 
1353).-The influence of different factors varies with the nature 
of the electrolyte used to  cause flocculation. With chlorides of 
potassium, barium, magnesium, or manganese, the velocity of 
flocculation increases with the concentration of the colloid, but 
with aluminium or cadmium chlorides the velocity diminishes as 
the concentration increases. I n  comparing once shaking to  mix 
the colloidal solution and the electrolyte, and continuous stirring, 
the opacity curves for the two conditions superpose one another. 
With potassium chloride, flocculation of the continuously stirred 
solution only occurs after the opacity limit has been reached, but 
with barium or aluminium chlorides flocculation occurs before the 
opacity limit is reached. The velocity of flocculation varies in- 
versely as the temperature where potassium, sodium, ammonium, 
or lithium chloride is the electrolyte, directly as the temperature 
with barium, ca-lcium, strontium, magnesium, or cadmium chloride, 
and is independent of the temperature with aluminium chloride. 

W. G. 

W. G. 

Ld4SCHTSCHENK0 (T,, 1822, 121, 972-978). 

The Isotope Ratio of New Zealand Boron. ALEXANDER 
DONALD MONRO (T., 1022, 121, 986-988). 

The Potassium Salt of Hexahydrodioxydibor~n~ RAMES 
CHANDRA RAT (T., 1922, 121, 1088-1094). 

The System Potassium Sulphat e-Aluminium Sulp hat e- 
Water at 25". HUBERT THOMAS STANr,EY BRITTON (T., 1922, 
121, 982-986). 
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Use of Rontgen Rays in Determining the Structure of the 
Crystals of Lithium and of some of its Compounds with 
Light Elements. I. J. M. BIJVOET and A. KARSSEN (Proc. 
K.  Alcad. Wetensch. Amsterdam, 1922, 23, 1365--1370).-The 
lithium atoms in lithium metal are arranged in a centred cubic 
lattice witE a lattice parameter a=3.50 x 10-8 cm. The relative 
intensities of the lines are explained by either (i) a simple centred 
cubic lattice or (ii) a centred cubic lattice with electrons revolving 
in circles normal to the trigonal axes. There is no evidence for 
the presence of a lattice of stationary valence electrons. The 
atomic diameter is 3 . 0 4 ~  10-8, in agreement with the value given 
by Bragg (3.00 x 

EUGEN POSNJAK and 
RALPH W. G. WYCKOFF ( J .  Washington Acad. Sci., 1922, 12, 
248-251).-Further X-ray determinations (this vol., ii, 214) are 
given for lithium chloride, bromide, and iodide, and for sodium, 
potlassium, rubidium, and czesium fluorides. The X-ray constants 
for the whole series of twenty salts R X  are tabulated. The struc- 
tures of czsium chloride, bromide, and iodide are of the body- 
centred type, whilst all the others are of the rock-salt type of the 
simple cubic lattice. 

(MLLE) WURMSER 
(Compt. rend., 1922,174, 1466-1 468).-Le Chatelier has previously 
given a square diagram showing the states of equilibrium between 
the solution of the four salts ammonium chloride, sodium nitrate, 
sodium chloride, and ammonium nitrate and the solid salts a.t 16". 
A similar diagram showing the states of equilibrium at 100" is now 
given. The curves at 16" and 100" are essentially of the same 
shape, and from them it is possible to determine the best experi- 
ment,al conditions for obtaining the maximum yield of ammonium 
nitrate from a solution of the four salts. 

The Properties of Ammonium Nitrate. 11. Ammonium 
Nitrate and Water. IDA L. MILLICAN, ALFRED FRANCIS JOSEPH, 
and THOMAS MARTIN LOWRY (T.? 1922, 121, 959-963). 

The Properties of Ammonium Nitrate. 111. Ammonium 
Nitrate and Sodium Nitrate. REGINALD GEORGE EARLY and 
THOMAS MARTIN LOWRY (T. , 1922, 121, 963-969). 

The Transformation of Ammonium Carbamate. C. 
MATIGNON and M. FR~JACQUES (BUZZ. SOC. ckim., 1922, [iv], 31, 
394412).-A r&um& of work already published (A., 1920, ii, 250; 
1921, ii, 33; this vol., ii, 272). W. G. 

Crystal Structure of Ammonium Fluosilicate. RICHARD 
M. BOZORTH ( J .  Amer. Chem. Xoc., 1922, 44, 1066--1070).-The 
crystal structure of ammonium fluosilicate has been shown to be 
like that of ammonium chloroplatinate, ammonium chlorostannate, 
and potassium chlorostannate, namely, the structure is that  of 
fluorspar in which each fluorine atom is replaced by aniammonium 

W. E. G. 
Crystal Structures of Alkali Haloids. 

L. J. S. 
The Preparation of Ammonium Nitrate. 

W. G. 
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group, and each calcium atom by a fluosilicatc group with the six 
fluorine atoms equidistant from the silicon atom in the directions 
of the axes of the crystals (cf. this vol., i, 441). The length of the 
cube constituting the unit of structure containing four molecules 
was found to be 8.38 A.U.; the corresponding lengths for the 
three complex salts mentioned above being respectively 9-84, 10.05, 
and 9.96 A.U. The shortest distance between the centres of tho 
atoms of fluorine and silicon is 1-72 A.U., whilst the sum of the 
Bragg radii for these atoms is 1.84 A.U. The corresponding 
distances between the platinum or tin and the chlorine atoms in 
the other three salts are 2.3, 2.46, and 2-44 A.U., respectively. 

J. P. S. 
The Preparation of a Silver Amalgam of the Composition 

Hg,Ag, by Precipitation from a Solution of Silver Nitrate 
in Pyridine. ROBERT MULLER and REINHOLD HONIG (2. anorg. 
Chem., 1922, 121, 344--346).-Metallic needles were formed by 
keeping a drop of mercury in contact with a solution of silver 
nitrate and cuprous iodide in anhydrous pyridine. With silver 
nitrate solution alone, crystals of mercuroiis nitrate were deposited 
and a liquid amalgam was formed. The E.M.P. of the cell 
AglO.lNAgN0, in p,widine]Hg is 0.038 volt, the silver being 
negative. For the formation of the metallic crystals, the addition 
of an approximately equal amount of cuprous iodide is necessary 
(1 : 1) ; the addition of a much smaller amount (1 : 10) causes the 
precipitation of finely divided black silver, too large amounts 
(5 : 1) change the drop of mercury into a granular powder. The 
concentration of the silver ion in pyridine is not increased by the 
addition of cuprous iodide, the concentration cell AgIO*1NAgN03 
in pyr. sat. with Cu,I,~O~lNAgNO,~Ag having an E.M.P. of 0.37 
volt, the silver in the mixed solution being negative. The form- 
ation of a blue precipitate of cupric iodide indicates that the silver 
salt is reduced to metallic silver, whilst the cuprous salt is oxidised 
to the cupric salt. The cuprous-cupric potential is +0-18 volt, 
being greater than that of mercury. Cuprous iodide can be re- 
placed by cerous chloride, the separation of crystals being, however, 
much slower. Ferrous bromide gave a negative result; in water, 
the ferrous ferric potential is +0.75 volt, but in pyridine i t  is 
evidently less than the mercury potential. The amalgam which 
crystallises in needles corresponds in composition with the formula 
Hg,Ag,. The potential of the cell Hg,Ag,IAgNO,;Cu,I,IAg equals 
0.37-0.38 volt, th‘e silver being negative against the amalgam. 

W. T. 
Attempts at a Synthetic Manufacture of Mother-of-Pearl 

by Production of Chemical Tracery. C L ~ ~ M E N T  and RIVII~RE 
(Compt. rend., 1922, 174, 1353--1356).-By precipitating calcium 
carbonate in the presence of colloidal protein material, such as 
gelatin in thin layers, a deposit has been obtained having a nacreous 
structure. The deposit becomes opaque on prolonged drying a t  
50°, just as mother-of-pearl or pearl itself ‘ I  dies ” when dried for 
a, long period, These experiments support the accepted views as 
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INOXGANIC CHEMISTRY. ii. 501 

to the physical and chemical composition of mother-of-pearl and 
fine pearl. W. G. 

Action of Various Analytical Reagents on Chemical Glass- 
ware. W. E. S. TURNER and T. E. WILSON ( J .  Xoc. GEass Tech- 
nology, 1922, 6 ,  17-20).-The tests were made on three types 
(two English, one French) of chemical glassware; in most cases 
the solution was kept in contact with the glass for three hours a t  
100". Nitric acid (d 1.2), and 2N-ammonium sulphide solution 
had but little action on the glasses, but the latter were attacked 
to an appreciable extent by N / 2 -  and N/4-sodium phosphate solu- 
tions. The French glass was attacked to  a greater extent than 
were the English glasses by the sodium phosphate solutions, whilst 
there was hut little difference between the three types as regards 
their resistance to  alkali hydroxide solutions, showing that the 
corrosive action of the alkali salt solutions was not due entirely to 

Solubility of Crystallised Strontium Hydroxide. D. 
SIDERSKY (Bull. Assoc. Chim. Xucr., 1921, 39, 167--177).-Tables 
and graphs are given showing the solubility of crystallisecl strontium 
hydroxide in water a t  temperatures varying from 0" to 101.2" 
(b. p. of the solution); a t  0", 100 grams of the solution contain 
0.90 gram of Sr(OH),,SH,O; a t  15", 1.46 grams, and a t  101*2", 
49.75 grams. Other tables give the solubility of the hydroxide 
in sucrose solutions a t  different concentrations and temperatures. 
At 15", 100 grams of 10% sucrose solution dissolve 3-79 grams of 
Sr(OH),,SH,O, whilst 100 grams of a 25% solution dissolve 7.31 

The Reaction of Magnesium Salts with Acid Potassium 
Pyrantimonate. MILIVOJ OBAJDIN (Rad. Acad. Xci. Zagreb, 
1922, 226, 220--233).-The preparation of magnesium dihydrogen 
orthantimonate by addition of a magnesium salt to a solution 
of dipotassium dihydrogen pyrantimonate is described ; according 
to the concentration, it is obtained either as hexagonal or mono- 
clinic crystals or in the amorphous form. From a solution con- 
taining 1 yo of the pyrantimonate, both hexagonal and monoclinic 
crystals and a large quantity of the amorphous precipitate are 
deposited. Prom a solution containing 0.35% of the pyrantimonate, 
monoclinic crystals are alone deposited, whilst a solution containing 
0.07 7; of the potassium pyrantimonate yields hexagonal crystals 
only. The composition of both hexagonal and monoclinic crystals 
corresponds with the formula Mg(H,SbO,),,lOH,O. The crystals 
lose lo[ ?8]H,o if heated a t  176". When heated further, they lose 
2H20 and change their colour successively from colourless to pink, 
orange-yellow, yellowish-green, greyish-green, greyish-blue, and 
violet, a fact which is probably due to the formation of various 
polymerides. Finally, the crystals spontaneously incandesce and 
turn white. The composition corresponds now with magnesium 
met antimonat e, Mg (S bO,) ,. The magnesium dih ydrogen ort hanti - 
monat'e, d 2.57, is insoluble in alcohol; the solubility in water at 
16" is 0.7075 gram in 1000 grams of solution. 

their alkalinity. w. P. s. 

grams of the hydroxide. w. P. s. 

S. S. M. 
18* 
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Phosphoiwcent Zinc Sulphide. A. A. GUNTZ (Compt. rend., 
1922, 174, 1356--1358).-The wurtzite and sphalerite forms of 
zinc sulphide prepared by heating the precipitated sulphide are 
both phosphorescent. They may be distinguished under the 
microscope by their crystalline structures, but show no difference 
in density. Phosphorescence only develops in the presence of a 
trace of a heavy metal. The phosphorescence of wurtzite is more 
persistent than that of blende, but in both cases the decrease of 
luminous intensity is extremely rapid. Under the influence of 
heat and shock, the two varieties are extremely thermoluminescent 
and triboluminescent . W. G .  

The Substance between the Crystallites of Metallic Sub- 
stances. G. TAMNANN (2. anorg. Chem., 1922,121, 275-280).- 
A piece of metal formed from a regulus consists of crystallites 
surrounded by a film of impurities which form the residue when 
the metal is dissolved in a solvent. To study the structure of 
these thin layers of impurities it is necessary to employ a trans- 
parent solvent; the evolution of gas and convection currents 
should be avoided, as these destroy the structure. A sheet of 
cadmium was dissolved in ammonium nitrate, and the film was 
found to  have a net-like structure, in the meshes of which were 
micro-crystals of the metal. When the cadmium was dissolved in 
hydrochloric acid, the net structure was destroyed by the evolution 
of gas and the foreign substance was left as suspended particles. 
The amount of impurity was very much decreased by distilling the 
cadmium in a vacuum. The author points out the desirability of 
methods to render these non-metallic impurities visible, to estimate 
them quantitatively, and to find their influence on the properties 
of the metal. W. T. 

Monoclinic Double Selenates of the Cadmium Group. 
A. E. H. TUTTON (Proc. Roy. Xoc., 1922, [ A ] ,  101, 245-264).-As 
in the manganese group (this vol., ii, 505), only three salts, those of 
rubidium, cesium, and ammonium, could be obtained in the cadmium 
group of hexahydrated double selenates (cf. preceding abstract). The 
rubidium and cesium salts were only obtained with great difficulty 
a t  a low temperature, No optical investigation was possible of 
these two salts, and a, few optical determinations on the ammonium 
salt were only just possible, as the crystals rapidly become opaque. 
The salts crystallise in the holohedral-prismatic class of the mono- 
clinic system. 

Rubidium cadmium selenate, Rb2Cd(Se04),,6H20, a : b : C= 
0-7402 : 1 : 0.5026; p=105" 7'. The crystals are metastable down 
to 0". Caesium cadmium selenate, Cs,Cd(Se0,),,6H20, u : b : C= 
0.7319 : 1 : 0.5011 ; p=106" 22'. This salt is less unstable than 
the rubidium salt. Ammonium cadmium selenate, u : b : c= 

The results of thirty-two years' work on the double sulpliates 
and selenatcs of the series R12M( ~e04)2,6H20 are discussed, in the 
course of which seventy-five salOs, comprising nineteen distinct 

0.7418 : 1 : 0.5026; P=lOS" 1'; dfo 2.450. 
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groups, havc been examined. I n  each group it is shown that 
there is a regular progression in the minutest details of the struc- 
tural and physical properties of the crystals as the atomic number 
of the alkali metal increases in passing from potassium (19) to  
rubidium (37) and czesium (55). The ammonium salt is always 
practically isostructural with the rubidium salt of the same group. 
These results are in agreemenb with the recently developed theories 
of atomic and crystalline structure of Langmuir and W. L. Bragg. 

E. H. R. 
Tellurium Lead and Tellurium Antimony Alloys. MAX 

DREIFUSS (2. Elektrochem., 1922, 28, 100-101, 224).-When lead 
is added in small quantities of molten tellurium, a portion of the 
lead forms a slag with the tellurium and a small amount of tellurium 
passes into solution. Tellurium has a deoxidising action on lead, 
so that lead containing tellurium may be heated to redness without 
the free liquid surface losing its brightness. Alloys containing 
tellurium and lead may be prepared by mixing tellurium with 
molten antimony; here a continuous series of mixed crystals is 
formed. To the molten alloy small quantities of antimony-lead 
alloy are added and eventually pure lead. A stiff, pasty mass is 
obtained which on heating a t  700" becomes liquid and does not 
readily lose its bright surface, In  the same way, small quantities 
of tin and copper alloy with the antimony tellurium alloy. The 
addition of 2 yo tellurium to lead-antimony alloys has no marked 
effect on the hardness. The addition of 5-6y0 of tin to antimony- 
lead alloys produce much more desirable properties than does 
tellurium. J. P. S. 

The Structure of the Isomorphous Group, Pb(NO,),, 
Ba(NO,),,Sr(NO,),,Ca(NO,),. L. VEGARD (2. Physik, 1922, 9, 
395410).-The space lattice of this isomorphous group of corn- 
pounds has been determined by the application of the powder 
method. Little difficulty was experienced with the nitrates of 
lead, barium, and strontium, but the deliquescent calcium salt 
gave less satisfactory results. The positions of the maxima of 
reflection show that the crystals are not built up entirely of face- 
centred lattices. The metal atoms are arranged, however, in a 
face-centred lattice, for the intensity of the maxima of this lattice 
increases with increasing atomic weight of the metal. Three oxygen 
atoms and one nitrogen atom form a group a t  four corners of a 
cube. This group, which possesses a trigonal axis, is surrounded 
by four atoms of the metal. 

The values for the atomic radii of nitrogen and oxygen atoms 
are appreciably higher than in those substances investigated by W. L. 
Bragg. The atomic radii vary with the nature of the chemical 
combination and the geometrical arrangement in space. The 
X-ray method provides a useful method for the determination of 
the density of solid substances. The presence of impurities scarcely 
affects the lattice constants or the atomic radii, from which the 
density may be calculated. Thus the density of the pure substance 
can be accurately determined from impure material. The values 

18*-2 
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for the densities of the compounds in the isomorphous group of 
nitrates, calculated from the at'omic radii, are in good agreement 
with the experimental results. 

Thallic-Thallous Sulphate. I. A. BENRATIr and H. 
ESPENSCHIED (2. anorg. Chem., 1932, 121, 361-362).-Many 
double salts of thallic and thallous sulphates are claimed by different 
authors, but the present authors could obtain only two corre- 
sponding in composition with TP,SO,,TI,( SO,), and 5TI,S04,TI,(S04)3 ; 
all the other so-called double salts are to be regarded as mixtures 
of these. The preparations and methods of analysis are given. 
The double salt, Tl,SO,,TI,( SO,),, has a transition temperature of 
48" with a fairly large transition interval. The double salt interval 
for 5Tl,S0,,T1,(S04), has its upper limit between 23" and 30". 
Between this transition temperature and 48" the whole system is 
in a transition state, so that a t  these temperatures mixtures of 
variable composition will be obtained. W. T. 

Determination of the Complex Formation in Aqueous 
Solutions of Copper Salts by Means of Permutite. A. GUN- 
THER-SCHULZE (2. Elektrochem., 1922, 28, 89-99).-The complex 
formation in solutions of copper chloride, acetate, formate, sulphate, 
chlorate, nitrate, and bromide has been investigated by shaking 
known concentrations of the salts with pure potassium permutite. 
From measurements of the exchange of kations between the 
permut.ite and the solution, conclusions may be drawn as to the 
presence of complexes in the solution. It is shown, by this method, 
that the simple complex kation CUR' is present in practically all 
the copper salt solutions examined even a t  the greatest dilutions. 
The presence of the complex CuzR3' has been proved only in the 
case of copper chloride and bromide, whilst it is probable that the 
other salts exhibit a higher complex formation, which, however, 
is not present in such great concentrations. The complexity of 
copper salt solutions increases a t  constant concentration with the 
strength of the acid, and is greater wiOh the salts of halogen acids 
than with the salts of oxygen acids of equal strength. 

Extraction and Purification of Scandium from Thorveitite 
from Madagascar. PIERRE URBAIN and G. URBAIN (Compt. 
rend., 1922, 174, 1310--1313).-The finely ground mineral is fused 
with sodium hydroxide and the product extracted with water. 
The insoluble residue is dissolved in the least possible quantity of 
sulphuric acid, and the rare earth metals are precipitated as fluorides 
by the addition of an excess of hydrofluoric acid. The fluorides 
are decomposed by sulphuric acid, and scandium hydrogen sulphate 
crystallises out on concentrating the solution. The sulphates are 
converted into nitrates by passage through the hydroxides, and 
the solution of nitrates is evaporated and heated on a water-bath 
for a long time to free it from excess of acid. To the concentrated 
solution an excess of powdered potassium sulphate is added until 
the solution is saturated with this salt. After three days, the 
double scandium potassium sulphate is collected and washed as 

W. E. G. 
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quickly as possible with a saturated solution of potassium sulphate. 
Any scandium remaining in the mother-liquors is precipitated as 
hydroxide and put  t'hrough the same process. The double sulphate 
may be dissolved in aqueous ammonium carbonate, and from the 
solution, on warming, scandium hydroxy-carbonate is precipitated. 
The residue of the scandium in the mother-liquors may be recovered 
by conversion into its acetylacetonate, which is soluble in chloroform 
and sublimes when heated in a vacuum at 200". 

The Atomic Numbers of Neo-ytterbium, Lutecium, and 
Celtium. G. URBAIN (Compt. rend., 1922, 174, 1349-1351).- 
An historical paper in which the author points out that  Dauvillier's 
work (this vol., ii, 463) completes the work of Moseley, himself, 
and others, and definitely establishes celtium as a chemical element 
with the atomic iiumber 72, and having an atomic weight between 
that of lutecium, 175, and that of tantalum, 181.5. W. G. 

The Measurements of the Densities of the Haloids of 
Aluminium with Mercury as Pyknometer Liquid. WILHELM 
BILTZ and WALTER WEIN (2. anorg. Chem., 1922,121, 257-265).- 
The author in previous communications (A., 1921, ii, 437; 1922, ii, 
487) has discovered an abnormality in the linear relations in the 
atomic and molecular volumes of the haloids of aluminium. Former 
workers (Deville and Troost, Ann. China. Phys., 1860, [iii], 58, 
279) used " oil of naphtha " as the pyknometer liquid. Inaccuracies 
due to the solubility of the bromide and iodide of aluminium in 
this liquid led the author to replace it by mercury. Toluene mas 
employed in the case of the chloride, on which it has no action. 
Improved methods of preparation of the haloids are given, and 
density determinations are described. The densities and molecular 
volumes were found to be : aluminium fluoride ($2 3.10), 27.1 ; 
aluminium chloride (dp 2-44), 54.7 ; aluminium bromide (d: 3-01), 
88.7 ; aluminium iodide (d:" 3-98), 1026. These values, however, 
do not show the linear relationship exhibited by all other haloids. 
Other abnormalities are found in the physical constants of the 
haloids of aluminium, for example, the melting point of the bromide 
does not lie between those of the iodide and chloride. These are 
ascribed to  polymerisation t o  double molecules, [AI,F6], [Al2Cl6], 
[A1,Br6], and [A1216]. These double molecules correspond with 
cryolite, [AIF6]Nas, the three ulaivalent sodium atoms being replaced 
by one tervalent aluminium atom thus : [AIFJAl, [AlCl,]Al, 
[AlBr6]Al and [A116]AI. An X-ray examination is necessary to 
test this explanation. W. T. 

Monoclinic Double Selenates of the Manganese Group. 
A. E. H. TUTTON (Proc. Roy. Xoc., 1922, [A] ,  101, 22&-245).- 
I n  the group of the series Rl,M(Se0,)3,6H,0, in which M is man- 
ganese, only three salts could be obtained, namely, those in which 
R is rubidium, cmium, or ammonium. Potassium manganese 
selenate, like the corresponding sulphate, only exists in the tetra- 
hydrated form, even at 0". The morphological relationships 
between the three salts are similar to those observed in every 
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other group of the series (cf. A., 1920, ii, 690). The salts all 
crystallise in the holohedral-prismatic class of the monoclinic 
system. Rubidium manganous selenate, Rb,Mn(Se04),,6H,0, 
a : b : c=0-7422 : 1 : 0.5008 ; p=105" 9' ; d:" 2.763. Cesium man- 
ganous selenate, Cs,Mn(SeO,),,GH,O, a : b : c=0.7319 : 1 : 0.4957; 
p= 106" 22' ; di0 3.008. Ammonium manganous selenate, 
(NH,),Mn(SeO,),,GH,O, a : b : c=0.7427 : 1 : 004979 ; P=lOS" 16' ; 
djo 2.158. The ammonium salt, besides the cleavage parallel to 
(zOl] common to the series, exhibits an even more perfect one 
parallel to (010). The optical constants of the crystals of all 
the salts were measured. 

Equilibria in the Systems Iron-Carbon-Oxygen and Iron- 
Hydrogen-Oxygen, and the Free Energies of the Oxides of 
Iron. E. D. EASTMAN (J. Amer. Chem. Xoc., 1922, 44, 975- 
998).-A theoretical paper in which the data obtained by a number 
of authors in connexion with the two systems named in the title 
have been correlated and criticised. A number of calculations 
have been made from the correlated data, and the following con- 
clusions drawn. Ferric oxide and ferroso-ferric oxide a t  1100" 
and above form a continuous series of solid solutions, although 
there are indications that a t  temperatures much below 1000" they 
may not be soluble in each other in all proportions. Ferroso- 
ferric oxide and ferrous oxide up to  1100" a t  least definitely do not 
form a continuous series of solutions, although they do dissolve 
in each other to a limited extent. Ferrous oxide appears to be 
soluble in iron to the extent of 20-25 mol.% (6--8% oxygen), 
although metallic iron is not appreciably soluble in the oxide. 
Ferrous oxide is unstable with respect to ferroso-ferric oxide and 
iron below about 565", and ferroso-ferric oxide ahows an inversion 
point in the same region. When carbon monoxide reacts with 
pure iron in a closed tube above 500", carbon is not ordinarily 
deposited as a separate phase. At temperatures above 800", a 
trivariant equilibrium with iron containing dissolved carbon or 
carbide as the solid phase may be established, or one in which the 
solid phase contains dissolved oxygen as well as carbon, and the 
gas is richer in carbon dioxide than in the former case, It is 
possible that bivariant equilibria corresponding with these, with a 
separate dissolved carbon or carbide phase, may also be established 
on repeated treatment, but this does not appear to  be proved. 
With a stream of carbon monoxide acting on iron in the vicinity 
of 650", separate phases consisting of carbon, ferrous oxide, and iron 
containing dissolved oxygen and carbon (or carbide) are probably 
formed. At higher temperatures, the oxide and separate carbon 
phases do not appear, and the amount of dissolved carbon decreases. 
Carbon dioxide acting on iron in a closed tube probably produces 
again a trivariant system. At temperatures in the neighbourhood 
of 600" and lower, carbon is present in the solid phase, decreasing 
in amount as the temperature is increased. The individual results, 
of the investigators of univariant and bivariant equilibria involving 
iron or ferrous oxide, ferrous oxide or ferroso-ferric oxide, carbon 
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monoxide, carbon dioxide, and carbon under conditions such that 
the presence of separate and definite solid phases in large amounts was 
assured, are in sufficient agreement to permit the use of equilibrium 
constants and free energies based on them. These constants are 
tabulated for the range 600-1000". Bivariant equilibria involving 
iron or ferrous oxide, ferrous oxide or ferroso-ferric oxide, and 
hydrogen yield such different results that the data cannot be 
safely used. J. F. S. 

The Penetration of Tempering in Steel. GEORGES CHARPY 
and LOUIS GRENET (Compt. rend., 1922, 174, 1273--1276).-A 
square bar of the steel t o  be examined is used for the purpose. 
It is heated in the furnace a t  the required temperature until its 
temperature is uniform. The upper part of the bar is then wrapped 
round with asbestos, and on to the base is directed a regulated 
stream of cold water. When the cooling is complete, the hardness 
is determined on one face a t  different distances from the base. 
The bar may then, if necessary, be submitted to  further thermal 
treatments and the other three faces used for determining the 
hardness. The results are in accord with those obtained on a 
fragment of metal cut out from a thick piece after its tempering. 
With a nickel-chrome steel, the hardness was found to vary from 
387 a t  3 mm. from the base to 180 a t  90 mm. With an auto- 
tempering steel, after tempering a t  800°, the hardness was practically 
uniform along the whole length of the bar. 

The method may also be used for metals which are not homo- 
geneous, and permits of a study of the influence of cementation 
on thick plates. I n  this way, it was found that, in certain cases, 
the hardness of the part situated behind the cemented region is 
less than that obtained with a bar of the same composition, tempered 
under the same conditions, but showing no cemented region. 

W. G. 

Centrifugal Method for Preparing Colloidal Ferric Hydr- 
oxide, Aluminium Hydroxide, and Silicic Acid. RICHARD 
BRADFIELD ( J .  Amer. Chem. Soc., 1922, 44, 965-974).-Colloidal 
ferric hydroxide, aluminium hydroxide, and silicic acid may be 
prepared from the freshly formed precipitates of these substances 
by removing the excess of precipitating agent by a very thorough 
washing, which is achieved by means of a centrifuge with a rotation 
of 32,500 per minute. This method has many advantages over 
the older methods, chief of which are, (a)  the removal of the electro- 
lytes formed on precipitation is more complete; ( b )  the addition of 
a peptising agent and its consequent incomplete removal by either 
prolonged boiling or dialysis is unnecessary; (c) sols of a more 
uniform degree of dispersion can be prepared, since particles of 
similar size and of similar degrees of hydration are deposited in the 
same zone of the centrifuge bowl; (d )  sols of any desired concen- 
tration from a semi-gel to  the merest trace can be prepared by the 
addition of water to the more concentrated form, and all concen- 
trations are very stable. It is shown that aluminium hydroxide 
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precipitated by ammonium hydroxide in the presence of an excess 
of sulphate ions is not irreversible. J. F. S. 

E. BERGER (Compt. 
rend., 1922, 174, 1341-1343; cf. A., 1914, ii, 656; Sabatier and 
Espil, A., 1914, ii, 276).-From a study of the velocity curves for 
the reduction, by hydrogen, of specimens of nickel oxide prepared 
in different ways, the author finds that the discontinuity in the 
curves occurs at different stages in the reduction varying with the 
specimen. This discontinuity cannot, therefore, be explained on 
the basis of the formation of a n  intermediate oxide, and doubt is 
therefore cast on the existence of sub-oxides of nickel. 

A. 
RECOURA (Compt. rend., 1922, 174, 1460-1463).-1t has been 
shown by Colson (A., 1907, ii, 177,267,474) that the green chromium 
sulphate, immediately after its solution in water, exists in a con- 
densed form, which is slowly depolymerised. In  this condensed 
form, it is found to be capable of masking the sulphate ion in other 
sulphates to  the extent of several hundred molecules for each 
molecule of the green sulphate present. The number of molecules 
which can be thus masked depends on the length of time during 
which the green sulphate has been in solution, the acidity, and the 
concentration of the solution. 

X-Ray Examination of the Trioxides of Tungsten, Molyb- 
denum, and their Hydrates. H. C. BURGER (2. anorg. Chem., 
1922, 121, 240-242).-The highest oxide of tungsten, WO,, can 
exist in various forms as large, bright yellow crystals, or long, 
thin, dark blue, or green needles. All these modifications gave 
identical angles o€ reflection which werc, however, different from 
that of the hydrate. This proves that the hydrate is a definit'e 
chemical compound with its own characteristic crystal form. It 
corresponds in composition with WO,,H,O, that  is, H,WO, ; this, 
on heating, loses water and gives the above trioxide. A definite 
chemical compound was also indicated in the case of the other 
hydrate, W0,,2H20; that is, H,WO, tungstic acid. I n  the case 
of molybdenum, the existence of €€,MOO, as a definite chemical 
compound was proved. This is a much more convenient method 
for the solution of such problems than that of measuring the vapour 
pressure as a function of the composition. The phases in the mixture 
can be found and the whole work carried out in a short time with a 
few mg. of the substance. 

The Valency of Tungsten and Molybdenum in their Com- 
plex Octacyanides. OSCAR OLSSON COLLENBERC; (2. anorg. 
Chem., 1922, 121, 298-312).--The author reviews previous work 
on the subject a8nd shows the sources of error. He determined the 
valency by means of arninoniacal silver chloride and found that the 
central atoms were in each case quadrivalent in agreement with 
their formule, [W(CN),]I<, and [Mo(CN)~]K,. These results were 
confirmed by another method, using ferric sulphate and potassium 

The Reduction of Oxides by Hydrogen. 

W. G .  
New Froperties of the Green Chromium Sulphate. 

W. G. 

W. T. 
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permanganate, this method, due to  Friedheim and Hoff mann (A., 
1902, ii, 2G5), being modified and so rendered applicable in the 
presence of cyanides. W. T. 

The Chlorides of Bivalent Molybdenum, Tungsten, and 
Tantalum. I. KURT LINDNER [with EMMA HALLER, HERBERT 
HELWIG, ANTONIE KOHLER, and HELLMUTH FEIT] (Ber., 1922, 
55, [ B],  1458-1 465) .-The formula? HMo,Cl ,,4H20, HW3C1, ,4*5H20 , 
and Ta,Cl1,,7H,O have been ascribed by Rosenheim and Kohn 
(A., 1910, ii, 300), Hill (A., 1917, ii, 36), and Chapin (A., 1910, ii, 303), 
respectively, to the dichlorides of molybdenum, tungsten, and 
tantalum. The preparation of these chlorides has been subjected 
to exhaustive investigation. It is shown that they are uniformly 
constituted in accordance with the general formula, HX,C1,,4H20, 
in which the metal is bivalent. The methods used in their prepar- 
ation are the treatment of the metals with gaseous chlorine under 
suitable conditlions of temperature and pressure and the reduction 
of the higher chlorides by gases or other reducing agents such as 
metals. 

At all temperatures up to 1200", molybdenum is converted by 
chlorine into tlhe pentachloride. The dichloride is obtained con- 
veniently by passing carbonyl chloride over powdered molybdenum 
a t  700-800"; a small quantity of the pentachloride sublimes, 
after which the metal gradually becomes coated with a heavy 
yellow layer of molybdenum dichloride, which ultimately protects 
the metal from further action. The dichloride is then extracted 
with concentrated hydrochloric acid and the residual metal is again 
treated with carbonyl chloride. The compound, HMo,C1,,4H20, 
separates almost quantitatively from the acid solutions in the 
form of long, yellow needles. At about 600°, molybdenum tri- 
chloride is the main product of the action of carbonyl chloride on 
molybdenum, whereas below this temperature the pentachloride 
is produced. Less favourable but useful results are obtained by 
the reduction of molybdenum pentachloride with finely divided 
aluminium in the presence of ignited quartz powder (to moderate 
the violence of the react'ion). The product is subsequently ex- 
tracted with hydrochloric acid. The yield is considerably diminished 
by the reduction of molybdenum pentachloride to  other stages and 
even t o  metallic aluminium and the consequent difficulty of working 
up the residues. 

Tungsten dichloride cannot be prepared from the metal and 
carbonyl chloride, which, over a wide interval of temperature, give 
carbon and the "red oxychloride," WOCl,, in addition to small 
quantities of tungsten hexachloride and probably of tungsten 
pentachloride. The reduction of tungsten hexachloride by sodium 
amalgam (Hill, Zoc. cil.) is uncontrollable, and even if successful 
only gives minimal quantities of the dichloride; the results with 
an alloy of sodium and potassium are even less promising. On the 
other hand, tungsten hexachloride is readily reduced to  the dichloride 
by ignition in a stream of nitrogen with powdered aluminium and 
quartz ; the product is extracted with hydrochloric acid and the 
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reddish-yellow extract is concentrated and saturated with hydrogen 
chloride, thus causing the separation of the compound 

HW,Cl, ,4H,O 
in slender, yellow needles, which are considerably less stable than 
the corresponding molybdenum compound and rapidly lose hydrogen 
chloride when exposed to air. 

Tantalum is converted into its pentachloride by carbonyl chloride. 
Tantalum pentachloride is reduced by powdered metals to the 
dichloride and, since the reaction proceeds less violently than with 
the molybdenum and tungsten compounds, the addition of powdered 
quartz may be omitted. Aluminium, zinc, and lead are efficient, 
The residues are extracted exhaustively with hydrochloric acid. 
The isolation of the compound HTa,C1,,4H20, a blackish-green, 
unusually stable, crystalline powder, from the extracts is a matter 
of some difficulty, since it only separates from very concentrated 
solutions add its crystallisation is greatly impeded by the presence 
of dissolved aluminium chloride. It is preferable, therefore, to use 
zinc which can be removed as sulphide after addition of sodium 
acetate to the solution or lead, the dissolved traces of which can 
be precipitated directly with hydrogen sulphide. Molten tantalum 
pentachloride cannot be reduced electrolytically between carbon 
poles, since the substance is an insulator (cf. Biltz and Voigt, this 
vol., ii, 302). Electrolysis takes place after addition of alkali 
chlorides, and the dichloride is formed to some extent; the method 
has no preparative value. 

Electrolytic Removal of Alkali from Salts. A. LOTTER- 
MOSER (Kolloid Z., 1922, 30, 346-34S).-The author shows that 
by the electrolysis of normal sodium tungstate it is possible to 
prepare paratungstates and other complex tungstates by the 
removal of sodium hydroxide. In the case of sodium paratung- 
state, the preparation is carried out as follows. A solution of 
normal sodium tungstate (Na2W0,,2H,0), 51 grams in 200 C.C. 
of water, is placed in a 250 C.C. porous pot which stands in a beaker 
containing exactly 750 C.C. of N/lO-sodium hydroxide. An anode 
consisting of a coil of platinum wire is placed in the porous cell, 
and the electrolysis carried out with a current of 2 amperes until the 
sodium hydroxide has increased in concentration by the calculated 
amount. When this state is reached, the anode solution is allowed 
to crystallise ; sodium paratungstate separates in large, vitreous 
crystals. I n  the same way, dodium ditungstate and metatungstate 
were also prepared (cf. Kroger, this vol., ii, 212). 

The Hydrates of Uranium Tetroxide and Uranium Trioxide. 
GUSTAV P. HUTTIC and EDITH VON SCHROEDER (2. anorg. Chem., 
1922, 121, 243-253).-Details are given of the preparation of 
the bright yellow, hygroscopic hydrate of uranium tetroxide, which 
corresponds with the formula UO4,3H,O. This was heated in a 
vacuum, but the tetroxide, UO,, could not be obtained, the final pro- 
duct being the trioxide, UO,. The compound loses oxygen before 
all the water is expelled, and the authors consider the existence of 
the tetroxide as very doubtful. The changes in composition were 

H. W. 
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studied in a Huttig tensi-eudiometer (A., 1921, ii, 195), and the 
following hydrates were indicated : U0,,4.5H,0=U03,H202,3.5H~0 ; 

U0,,0~5H,02,1~5H,0=H,Uz~8,~~2~[ ?] ; peruranic acid pentahyb- 
ate, U0,,0.5H,0=H,~20,,  pyrouranic acid. It is assumed that 
these are derivatives of the trioxide and that hydrogen peroxide is 
contained in the first, second, and third compounds. 

I n  the case of uranium trioxide, indication was given of the follow- 
ing hydrates : U03,2H,0=H2U0,,H,0, U03,H20 =H,U04, . uranic 
acid. W. T. 

The Triboluminescence of Uraniwn Salts and Three New 
Organic Uranium Compounds, J. A. SIEMSSEN (Chem. Ztg., 
1922,46, 450 ; cf. A., 1919, ii, 346).-A specimen of uranium nitrate 
which had been kept in a stoppered bottle for forty-one years 
showed weak triboluminescence compared with other preparations, 
and its luminosity was very slight. A specimen of sodium uranate 
which was not triboluminescent was converted into uranium nitrate 
which showed fairly strong triboluminescence. A preliminary 
announcement is made of the discovery of three salts, obtained by 
the action of pyrazolone derivatives on uranium compounds, which 
possess powerful bactericidal properties. No further chemical 
particulars are given. 

The Behaviour of the Stannic Acids towards Hydrochloric 
Acid. GEORGE ERNEST COLLIKS and JOHN KERFOOT WOOD 

Bismuth Compounds. 
E. B. R. PRIDEAUX and H. W. HEWIS ( J .  SOC. Chem. Ind., 1922, 
41, 167--171~).-As a possibly advantageous alternative to  attack 
by nitric acid, the anodic corrosion of bismuth in an anolyte of 
sodium nitrate was investigated, The bismuth anodes were cast 
on copper wire, the cathode was a strip of nickel and in order to  
prevent reduction of the nitrate to ammonia it was placed in a 
catholyte of dilute alkali in a porous pot. 

In  the first series of experiments, 10% sodium nitrate solutions 
were used, with a current density of 12.5 amperes per sq. dcm. 
and an average of 4.6 volts. The current efficiency calculated 
from the anodic loss was loo%, and 1.76 kilowatt-hours were con- 
sumed per kilo. of bismuth dissolved. The product was an oxy- 
nitrate containing on the average about 30% of bismuth oxide, and 
came down partly as a white deposit and partly as a crust on the 
anode. The amount of bismuth in the solution was negligible. 
I n  the second series of experiments, saturated solutions of sodium 
nitrate were used as the anolyte, and in this case the bismuth oxy- 
nitrate came down entirely as a loose precipitate, and one-half to  
three-quarters of the total bismuth remained in solution, from 
which it may be obtained as oxynitrate by dilution, or used directly 
for other bismuth preparations. The fully hydrated white bismuth 
hydroxide, Bi(OH),, can be prepared from this anodic solution by 
allowing it to run into an equal volume of N/2-sodium hydroxide 

U0,.,,3H20=U03,0.5H~O~,2.5H,0=H2U~O~,5H~0 ; UO,.,,2H20= 

E. H. R. 

(T., 1922, 121, 1122-1133). 
The Anodic Corrosion of Bismuth. 
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diluted about five times. The white precipitate is washed by 
decantation. An examination of xeroform (bismuth tribromo- 
phenoxide) prepared by the usual method of adding bismuth 
nitrate to  a solution of tribromophenol in sodium hydroxide, 
showed that it contained an appreciable quantity of oxynitrate, 
and the alcoholic extract contained nitrobromophenols in addition 
to much tribromophenol. On ignition, moreover, it gave a lemon- 
yellow residue containing bromine, and i t  does not therefore yield 
pure bismuth oxide, as usually stated. Commercial xeroform 
appears therefore to  be very impure, although doubtless quite 
suitable for the purpose intended. A purer preparation was 
obtained by using the anodic solution of bismuth nifrate in sodium 
nitrate. It forms a bulky, pink precipitate, which, although it has 
a definite bismuth content (15.46%), does not appear to  correspond 
exactly with any of the simpler compounds which might be expected, 
for example, (C,H,Er,O),Bi requires 17.36%. It is possibly a 
hydrate, and the matter is being further investigated. 

Double Haloids of Bismuth and Thallium. G. CANNERI 
and G. PERINA (Gaxxetta, 1922, 52, i, 241-246; cf. this vol., 
ii, 378; Ephraim and Barteczko, A., 1909, ii, 236).-Bismuth 
thZZous bromide, 2T1Br,BiBr3, prepared by dissolving bismuth 
carbonate in nitric acid and adding potassium bromide, crystallises 
in lustrous, Iemon-yellow, hexagonal lam ell^^, and in neutral aqueous 
solution undergoes rapid hydrolysis to  thallous bromide, bismuth 
oxybromide, and bromine. Bismuth thZZous iodide, 2TlI,BiI,, 
prepared by adding potassium iodide to  ail acid solution con- 
taining thallium and bismuth, forms red, regular hexagonal plates, 
exhibits physical and chemical properties similar to  those of the 
preceding compound, and is soluble in about 20,000 parts of water. 

The formation of this insoluble double iodide may be used as a 
means of detecting and estimating bismuth after other metsls 
forming insoluble iodides have been removed. A solution con- 
taining 0.029 gram of bismuth per litre yields a voluminous red 
precipitate with a thallous salt and potassium iodide, whereas 
with hydrogen sulphide only a faint brown coloration is obtained. 
For the estimation, the solution of the bismuth salt is acidified 
with hydrochloric acid and then treated with a known volume, in 
excess, of standard potassium iodide solution. Standard thallous 
sulphate solution is next run in from a burette until precipitation 
of the red double iodide ceases and that of yellow thallous iodide 
is evident. The precipitate is collected on a Gooch crucible and 
washed thoroughly with absolute alcohol, the residual excess of 
potassium iodide in the solution being estimated by means of 
potassium iodate. If a represents the amount in grams of iodine 
added as iodide to the solution, b that  combining with the thallium, 
and c that remaining in excess, calculated on the basis that  3 atoms 
of iodine correspond with 1 atom of bismuth, the weight of the latter 
in grams is given by : 208[a-(b+c)]/380.76. 

Addition to  a solution of K,Bi(CNS), (cf. Vanino and Hauser, 
A., 1902, i, 14) of a proportion of thallium acetate corresponding 

G. P. M. 
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with one cquivalent of the potassium results in the formation of 
an orange-yellow precipitate of the composition K,TlBi(CNS),, 
whilst with double this proportion of thallium acetate, the com- 
pound, KTl,Bi( CNS),, is obtained as a paler yellow precipitate. 
All attempts to prepare the trisubstituted salt, Tl,Bi(CNS),, have 
proved unsuccessful, the molecule undergoing demolition with 
f ormation of thallons thiocyanate. 

The Reduction of Tantalum Pentachloride. OTTO RUFF 
and FRITZ THOMAS (Ber., 1922, 55, [B], 146&1473).-Tantalum 
pentachloride is reduced by metallic aluminium in the presence 
of aluminium chloride a t  300" to a mixture of various chlorides of 
tantalum. A larger excess of aluminium remains unchanged even 
when, as is occasionally the case, metallic tantalum is formed. 
The temperature is limited by the resistance of the tubes. The 
dark green product of the reaction evolves aluminium chloride 
and tantalum pentachloride when heated, the latter being given 
off in such a manner that the composition of the residue can be 
regulated by the choice of temperature and pressure. A mixture 
corresponding approximately with tantalum tetrachloride is 
obtained a t  250"/2-3 mm.; a t  350-400" the residue has the 
composition of a trichloride which is itself decomposed a t  about 
500°, leaving a mixture of di- and tri-chlorides. 

The mixtures of chlorides are moderately stable towards air. 
Treatment with water causes the formation of intensely green 
solutions of the trichloride, whilst the pentachloride is hydro- 
lysed to hydrochloric and tantalic acids and the dichloride remains 
undissolved as a blackish-green residue. The green solutions 
become oxidised slowly on exposure to air, the action being checked 
by the presence of acids. The di- and tri-chlorides are soluble in 
cold, sufficiently dilute sodium hydroxide solutions without evolu- 
tion of hydrogen or alteration in the valency of the element. The 
alkaline solutions are oxidised with unusual readiness by air and 
evolve hydrogen when they are warmed; a brown tantalous oxide 
is thereby produced as an intermediate step in the formation of 
tantalic acid. The production of this substance is also observed 
during rapid oxidations (with hydrogen peroxide or nitric acid) 
in acid solution. When oxidation is effected by hydrogen peroxide 
in alkaline solution, a brown solution of a pertantalate is obtained 
which evolves oxygen and becomes colourless when boiled. 

The behaviour of aqueous solutions of titanium trichloride towards 
common reagents is described in detail. 

Gold Sulphides. A. GUTBIER and E. DURRWACHTER (2. anorg. 
Qhem., 1922, 121, 266-274) .-Various sulphides of gold are 
described in the literature. The authors could not obtain the 
sulphides with the formula Au,S and Au,S2. A rapid stream of 
hydrogen sulphide passed a t  the ordinary temperature into a 
2 % solution of chloroauric acid, [AuCl,]H, in N-hydrochloric 
acid gave a black precipitate of auric sulphide, Au2S3, mixed with 
small amounts of metallic gold. The relative amounts of sulphide 
and metal depend on temperature, concentration of the chloro- 

T. H. P. 
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auric acid, and the rate of passing in the hydrogen sulphide. At 
low temperatures -2", with a low concentration of thc chloro- 
acid and a very rapid stream of gas, the pure sulphide was obtained. 
The low concentration of tlhe tetrachloro-acid is necessary, because 
i t  reacts wiOh the sulphide formed. Auric sulphide reacts more 
rapidly with auric chloride than with the tetrachloro-auric acid 
and pure auric sulphide is not obtained as above if the gas is bubbled 
into a solution of auric chloride. 

Some Complex Chlorides containing Gold. 111. A New 
Caesium Auric Chloride. HORACE L. WELLS (Amer. J. Sci., 
1922, [v], 3, 414--416).-This salt, Cs,Au,Cl,,, was obtained from 
a concentrated solution of cEsium chloride containing compara- 
tively little auric chloride. It is best prepared in the presence of 
concentrated hydrochloric acid, because it is quickly decomposed 
by water, with the formation of a yellow precipitate of the usual 
double salt, CsAuC1,. The new complex salt was obtained as 
very minute deep red crystals. 

Rubidium (Caesium) Silver Gold Bromides. EUGEN 
SUSCHNIG (Moizatsh., 1921, 42, 399404).-Triple bromides of 
rubidium (or caesium), silver, and gold have been prepared corre- 
sponding with the triple chlorides described by Bayer (A., 1920, 
ii, 688) and discussed by Emich (ibid., 689). The silver and gold 
are vicarious constituents, and their proportions in the compounds 
depend on their concentrations in the solutions from which crystal- 
lisation takes place. The compounds correspond with the formuh 
Rh,Ag&~(~-~p~Br~ and C S , A ~ ~ A U ( ~ - ~ / ~ ~ B ~ ~ .  In  the rubidium com- 
pound, the atomic proportion of silver varied from 0.77 to 1.59, 
and in the cmium compound from 0.89 to 1.14. The rubidium 
salt forms almost black needles, deep violet in thin sections, whilst 
the czsium salt is similar to Bayer's triple chloride. The salts 
can only be prepared in strong hydrobromic acid solution; they 
are decomposed by water. An analogous potassium salt could 
not be obtained, but microscopical tests showed that an ammonium 
compound is formed, and also compounds with organic bases 
such as guanidine, caffeine, pyridine, hexamethylenetetramine, 
and methyl- and ethyl-amine instead of rubidium or caesium. 
The compounds are adapted to the microchemical identification 
of gold, silver, and rubidium or czsium in absence of disturbing 
elements. Microchemical tests indicate that aluminium, chromium, 
zinc, nickel, cobalt, uranium, mercury, and manganese can replace 
silver in the triple chlorides and that ferric iron, calcium, strontium, 
and barium can replace the alkali metal. 

Determination of the Werner Structure of Inorganic 
Compounds by means of X-Rays. PAUL SCHERRER and P. 
STOLL (2. anorg. Chem., 1922, 121, 319-320).-The space lattices 
of the following complex salts were determined : [PdBr,]Rb,, 
[Ni(NH&]Cl,, and [PtCl,]K,. The six co-ordinated groups were 
placed a t  the six corners of a regular octahedron with the central 
atom at the centre. The salts resembled calcium fluoride with 

W. T. 
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the co-ordinated complex taking the place of the atom calcium. 
The platinum and chlorine were 1.6 x 10-8 cm. apart and the edge 
of t'he octahedron measured 9.7 x em. W. T. 

Chloroiridiates of Complex Metal Bases. A. BENRATH, 
W. BUCHER, and H. ECKSTEIN (2. anorg. Chem., 1922, 121, 347- 
360).-Jorgensen prepared a large number of salts of the ammines 
of cobalt and chromium by combining the complex bases with 
different acid radicles. The complex acids of the noble metals 
formed beautifully coloured, crystalline salts. The present authors 
employed the complex hexachloroiridiate as the acid radicle. 
The salts formed with cobalt as the central atom of the complex 
base were found to crystallise only with difficulty and to be more 
unstable than the corresponding platinum compounds. I n  the 
hexammine salts the most stable were those in which all the acid 
radicles were replaced by the complex iridium radicle; the others 
were very unstable. The hexammine and pentammine salts as 
well as the aquo-salts with four or five molecules of ammonia 
are insoluble, stable, yellow to brown in colour, decomposed only 
by long boiling with an alkali hydroxide, micro-crystalline and 
decomposed when heated alone a t  150". The tetrammine salts 
are more soluble, can be precipitated with alcohol, are crystalline 
and golden-yellow to bronze-red in colour. They decompose in 
hot water, and when heated alone at 105-120'. The preparation 
and properties of the following are described : Hexamminecobaltic 
hexachloroiridiate, [Co(NH3),],[IrC1,],. Hexamminecobaltic nitrate 
hexac hloroiridiate, [ Co( NH3),]N03[ IrCl,]. Basic hexammine- 
cobaltic hexachloroiridiate, [Co(NH3),]OH[IrC1,]. Chloropentam- 
minecobaltic hexachloroiridiate, [Co(NH3),C1][IrCI,]. Aquopent- 
amminecobaltic hexachloroiridiate, [Co(NH3) 5H20]2[IrC1,]3. trans- 
Dinitrotet'ramminecobaltic hexachloroiridiate trihydrate, 

cisDinitrotetramminecobaltic hexachloroiridiate, 

CisDichlorotetramminecobaltic hexachloroiridiate, 

(NH3)4(N02)2][1rC161 ,3H20* 

[Co(NH3)4(No2),l[1rc161- 

[Co(NH,),C1,12[I~C~GI. 
Aquonitrotetramminecobaltic hexachloroiridiate, 

[Co(~H3)4(H20)No21[IrC161. 
The salts with chromium in the basic comdex resemble the 

corresponding cobalt compounds. They are dirt> yellow in colour. 
The hexammine and pentammine salts separated as very fine 
suspensions, the tetrammine salts crystallised much more readily. 
The following salts are described : Hexamminechromic hexa- 
chloroiridiate, [ Cr( NH3)6]2[IrC16]3. Hexamminec hromic nitrate 
hexachloroiridiate, [ Cr(NH&]NO3[1rC1,]. Basic hexamminechromic 
hexachloroiridiate, [Cr( NH,),]OH[ IrCl,]. Hexamminechromic sul- 
phate hexachloroiridiate, [Cr(NH3),]2(so4),[Irc16]. Chloropentam- 
minechromic hexachloroiridiate, [Cr(NH3),C1][IrC1,]. Hydroxoaquo- 
tetramminec hromic hexachloroiridiate, [Cr (NH,),( H20) OH][IrCI,]. 
Dithiocyanatotetramminechromic hexachloroirihate, 

~Cr(~H3)4(CNs)212[rrc161. 
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Dichloroaauotriamminechromic hexachloroiridiate, 
L 

[Cr ( NH3)3H20Cla],[IrC16]3H,0. ’ 

The nitrate iron could not be separated from the chloroiridiate ion 
by means of nitron as the complex ion also forms an insoluble 
product, thus resembling the chloro-acids of the other noble metals. 
The compound, ( C ~ ~ € I ~ 6 ~ ~ ) ~ [ I r C l ~ ] H ~ ,  separates as a dark red, 
crystalline precipitate. Ruthenium can be partly separated from 
the other noble metals by fractionit1 crystallisation of the nitrous 
compounds, that of ruthenium being more soluble than the others. 

W. T. 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
22

. D
ow

nl
oa

de
d 

on
 2

8/
10

/2
01

4 
18

:4
4:

00
. 

View Article Online

http://dx.doi.org/10.1039/ca9222205496

